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Crystalline active 4peredients of Ruta graveolens. Acta pharm. 
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FISAREV, N.ON. (AND SOLODIKHTY, A. G. 


"Nitriding as a Method of Frotect’ng Steel from Sor.osion," ITEIN, Moscow, 1940. 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134420009-7" 


-—— 
a ee 
ano afm CF 


‘. 
peas 


creates ee 


- So 
cesses amo POt 3 


APPROVED FOR RELEASE: 06/14/2000 


‘Fesetezeet 
}.—An account 


af aluminium (or ite allw 
Ps chloride. 


ot tent wih Alswiniom|. ——\ 
ia given of receat work by 
diffesion 


Reseaseh Pregvess {Gertace 
Light Maasle, 1940, 8, 6-87 ; 
¥ wich and Zudin ( talloprom inh 1990, 6, 67) on the 
ST ahuminiam into iron when ¢ Tour ¢, for 3-12 bre in 
contact with o powder cupnalet iti 
such as quarts . aru! 
graphical form.—H. y. LP. 


freatea! at USK 
i an inert mater 


Reaulte are giver 


CIA-RDP86-00513R001134420009-7" 


APPROVED sesh RELEASE: 06/14/2000 CIA-RDP86-00513R001134420009-7 


ose ce: Cmebamereeeteteteteees se. 
eceeeseeee eee Gis cecceseseeeecee® 
vou Bb 

goa 


wb te peinonhea HBA Kin ww uv & o 
gas Lik Vi 2 2 2 AO Oe ek le ren aaa eb 
and get O80EME a en ae en, SES ah Oe She 
6 : ware tiany AND PRCFE SEES iml@a 
A. N.SMinkevich. - 44,$0, along with UnChIOMGeT PAU ant Pee 
—Eupts. on gaseous 9 stainiess steel. In HNO, the chromized veel was km 
ut in temally heated attacked than the unchromized one and onty a fittl more to 
ce Fe-Cr were placcd at the han the stainkess stecl, In HS, the chromized steel : 

{+ @e 


= 
lad 


amy fe re 


: qearts ti 1 
1 heginning some (rom the sife at which the was considerably more resstant Nas ike stahukews::) Thee 
gas, H, was acienittert. Heyoml the Cr or Fe-Ce of OC content of a steel greatly affects its chromuzing; the . it 
; i were placedd specimencol steel. The heating was more C the fess docs Crpenctrate The penetention of Cr ; :; ;°@e@ 
Latd when the temp. reached 050-1400" # stream into a Meal with (ARM, of Co was thtA ane, (0807, J hes mer? 
was started. Helate entering the quarts tube the qo-a8 bof He per hed. The feptts dltoppedd steeply amit 
5 uw paved through a HICh soln, this becoming jn a stecl with O.MISZ af C. Chromicing raises se evalty ihe | 1.@@ 
id. with it. The following were studied: The effect of surfece hardness of a high-C stec), but it raises that of a -06@ 
hemp. (850-1900); parsing 25-304. of H per hr. during 2 jow-C steel only slightly. Mf. Hoseh 
* fhra.; the effect of the vol. of H passed (20-70 1. per hr, ee Ars | ) 
: fan 6 hes. at 81°) anid the effect of time (2.0 hrs. at @N0° ‘\-e0 
i and 0-45 1. of UE per he), ft each cae control samphs ied 
weere rn by the hard «heromieing ametheat.  Degerrutling oo 1c@@ 
} gemp. (25), Ure), Plt and 1h?) the depth of the vhre- : -0e 
ntact lavet Increserd from 0.1125 to OL, to O05 and to ls e 
“2 QE ment., Peep. Astor time, the depth of the chromnteeel \2 py ) 
i] kapee bneteasrd from 0% tin, at Qhre. fo UM at 6 and ‘sl ee 
ae UB mm. at ihre, The depth of the chromiseat layer - At 
i jecreward with the rate of flow of HE. ACRE wt We. it was arr YY 


> OKy mm. It increased to 1.08 mis. at JOD pet be. and 
1 ON to O.18 mmm. at 1. per hr. and to 00.51 min. at 70 f: 
per hy. Gaerous chromizing was more rapid than hard 
chromising for the same depth and was deeper for the 
same tine. Thue gaerous chromizing can be accom: 
plished in shorter time aud at @ lower temp. than hard 
cheaniaing. Gesousr chromizing produces @ smooth, 
or dull eurfare-- more en than dors Lard chromizing. 
Cheamiset perimens eete teeter! in 25% HNO, and 3K 


OETALAUAGK AL CITEBATUME Ch ast ica lin 


or er epee nee iagn ame 4 
TS3Ge0 EF ONE asuuavineg: 


Coe oe ee er ee ae | 3 Het A 
a 


anna 
ecoee @ 
@eeee@ 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134420009-7" 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134420009-7 


MINKEVICH, A. N, 


"“Chemico~Thermal Treatment of Steel" Gosudarstvennoye Nauchno-Tekhnicheskoye Izdatel'stvo 
Mashinostroitel'noy Literatury. Moscow (1950), 432 pp. 


It is perhaps noteworthy that Dubinin (in “Ceramic Method of Gaseous Chromizing Steel", 
1953) considers gaseous methods the most technically perfected means of chromizing; where. 
as, in 1950, Minkevich stated chromizing in liquid or gaseous media was nonindustrial 


although this is a difference of viewpoint or a real commercial development that has 
taken place between 1950 and 1953. 
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MINKEVICH, A. N. and KALININ, A. T. 


"Development of the Process of Liquid Carburizing (Cyaniding) Steel,” 
pp 81/99 in Modern Methods of Heat Treating Steel by Dom Inzhenera i Tekhnika 
{meni F £ Dzerzhinskovo. Gosudarstvennoye Nauchno-Tekhnicheskoye Izdatel 'stvo 
Mashinostroitel'noy Literatury, Moscow (1954) ok pp. 
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AL'TQGAUZEMN, O.H., kandida’ fiziko-matematicheskikh nauk; BERNSHTEYN, Male, 
kandidat tekhnicheskikh nauk; BIANTER, M.Ye., doktor tekhnicheskikh 
nauk; BOKSHTSYN, S.Z., doktor tekhnicheskikh nauk; BOLKROVITINOVA, 
Ye.N., kandidat tekhnicheskikh nauk; BORZDYKA, A.M., doktor tekhni- 
cheskikh nauk; BUNIN, K.P., doktor tekhnicheskikh nauk; VINOGRAD, 
M.I., kandidat tekhnicheskikh nauk; VOLOVIK, B.Ye., doktor tekhniche- 
skikh nauk [deceased]; GAMOV, M.I., inzhener; GELLER, Yu.A., doktor 
tekhnicheskikh nauk; GORBLIK, S.S., kandidat tekhnicheskikh nauk; 
GOL' DEMBERG, A.A., kandidat tekhnicheskikh nauk; GOTLIB, L.I., kandt- 
dat tekhnicheskikh nauk; GRIGOROVICH, V.K., kandidat tekhnicheskikh 
nauk; GULYAYBV, B.B., doktor tekhnicheskikh nauk; DOVGALEVSKIY, Ya.M, 
candidat tekhnicheskikh nauk; DUDOVTSEV, P.A., kandidat tekhniche- 
skikh nauk; KIDIN, I.N., doktor texhnicheskikh nauk; KIPHNIS, S.th., 
inshener; KORITSKIY, V.G., kandidat tekhnicheskikh nauk; LANDA, A.F., 
doktor tekhnicheskikh nauk; LEYKIN, I.M., kandidat tekhnicheskikh 
nauk; LIVSHITS, L.S., kandidat tekhnicheskikh nauk; L'VOV, M.A., 
kandidat tekhnicheskikh nauk; MALYSHEV,K.A., kandidat tekhnicheskikh 
nauk; MBYERSON, G.A., doktor tekhnicheskikh nauk; MI3RBMIGH Asie» 
kandidat tekhnicheskikh nauk; MOROZ, L.S., doktor tekhnicheskikh 
nnuk; MATANSON, A.K., kandidat tekhnicheekikh nauk; HAKHIMOV, A.M., 
{uzhener; NAKHIMOV, D.M., kandidat tekhnicheskikh nauk; POGODIN- 

A RKSEYEV, G.1., doktor tekhnicheskikh nauk; POPOVA, li.M., kandidat 
t ikhnicheskikh nauk; POPOV, A.A., kandidat tekhnicheskikh nauk; 
RiKHSHTADT, A.G., Kandidat tekhnicheskikh nauk; ROGEL' BERG, I.L., 
kandidat tekhnicheskikh nauk; 

(Continued on next card) 
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AL'TGAUZEN, 0.N.---- (continued) Card 2. 
SADOVSKIY,. V.D., doktor tekhnicheskikh nauk; SALTYKOV, S.A., 
inzhener; SOBOLEV, W.D., kandidat tekhnicheskikh nauk; SOLODIKHIN, 
4.G., kandidat tekhnicheskikh nauk; UMANSKIY, Ya.S., kandidat 
tekhnicheskikh nauk; UTEVSKIY, L.M., kandidat tekhnicheskikh nauk; 
FRIDMAN, Ya.B., doktor texhnicheskikh nauk; KHIMYSHIN, F.F., 
kandidat tekhnicheskikh nauk; KHRUSHCHEY, M.M., doktor tekhniche-~- 
ekikh nauk; CHMRNASHKIN, V.G., kandidat tekhnicheskikh nauk; SHAPIRO, 
M.M., inshener; SHKOL'NIK, L.M., kandidat tekhnicheskikh nauk; 
SHRAYBER, D.S., kandidat tekhnicheskikh nauk; SHCHAPOV, W.P., doktor 
tekhnicheskikh nauk; GUDTSOY , N.T., akademik, redaktor; GORODIN, A.M. 
redaktor izdatel'stva; VAYNSHTKYN, Ye.B., tekhnicheskily redaktor 


(Physical metallurgy and the heat treatment of steel and iron; a 
reference book] Metallovedenie i termicheskmia obrabotka stali i 
chuguna; spravochnik. Pod red. N.T.Dudteova, M.L.Bernshteina, A.G. 
Rakhshtadta. Moskva, Gos. nauchno-tekhn. izd-vo lit-ry po chernoi i 
tsvetnol metallurgii, 1956. 1204 p. (MLRA 9:9) 


1. Chlen -korrespondent Akademii nauk USSR (for Bunin) 
(Steel-~Heat treatment) (Iron--Heat treatment) 
(Physical metallurgy) 
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MI - kandidat tekhnicheskikh mauk; TAYMER, A.D., inshener; ZOT' YEV, 
Yu.A., inshener. 


Nitriding titanium in ammenia gas. Metalleved. 1 ebr.met.no.7:39-48 Jl 
156. | (MIRA 9:9) 


1. Meskevekiy institut stali imeni 1.V¥.Stalina. 
(Cementatien (Metallurgy) ) (Titanium) 
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, 137-58-6-12795 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 229 (USSR) 


AUTHOR: Minkevich, A.N. 


TITLE: Current Status and Problems in the Field of Thermochemical 
Treatment (Sovremennoye sostoyantye i zadachi v oblasti 
khimiko-termicheskoy obrabotki) 


PERIODICAL: V sb.: Sovrem. napravleniya v obi. tekhnol. mashinostr. 
Moscow, Mashgiz, 1957, pp 290-312 


ABSTRACT: In recent years several new carburizable steels have been 
studied and introduced into production: boron-containing Cr- 
Mn steel, 2Z0KhGR (0.0045% B}, 30KhGT steel with Zr 
18KhGTTs and 30 KhGTTs (0.09-0.18% Zr), which differ from 
similar steels without Zr, such as IS5SKhGNTA, etc., by a lower 
tendency towards growth of the grain. For the cementation of 
steels new carburizers are being used. "sintin", a liquid mix- 
ture of hydrocarbons, a by-product of the treatment of solid 
fuel, and triethanolamine, a colorless fluid containing (weight 
%) N 9.4, C 48.5, H 10, O 32.1. Included are plans of equip- 
ment for the production of neutral gas (diluting gas) and of 

Card 1/2 kilns for the gas cementation and cyanidation of parts. 
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. : 137-58-6-12795 
Current Status and Problems in the Field of Thermochemical Treatment 


Aggregates for rapid gas cementation of gears with high-frequency heating 
have been developed and introduced into the industry (automobile plant 1m. 
Likhachev). [A drawing of the installation is included.] A new process of 
low-ternperature nitriding has been introduced. The possibility of applying 
rapid nitriding of Mg-cast iron with spheroidal graphite 1s noted. The wide 
use in the industry of the processes of calorizing and sulfidizing of steel and 
cast iron and chromization and boronization of steel are pointed out. In the 
very near future thermochemical treatment of metals and alloys on nonfer- 
rous base will be used widely: nitriding of Ti and surface hardening of Ti by 
means of oxidation. Among the promising processes to be named are also 
the thermochemical treatment of eteél with heating in the electrolyte by the 
method of 1.Z. Yasnogorodskiy. Bibliography: 24 references. 

A.B. 


1. Steel--Thermochemistry 2. Steel--Materials 3. Steel--Properties 


Card 2/2 
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“AUTHORS: Minkevich, A.N., Candidate of Technical Sciences and 


“~snutge, Yu. W., Engineer. 


, LITLE: Surface hardening of titanium by treatment in molten borax, 
(Poverkhnostnoye uprochneniye titana obrabotkoy v 
rasplavlennoy bure 


PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1957, No.12, 
pp.53-61 (USSR) 


ABSTRACT: The results are described of the study of oxidation of 
titanium in molten borax applying electric protection 
and borating inside metallic boron powder in vacuum, 

The experiments were made with forged titanium,smolten 
from commercial titanium in a vacuum furnace with a 
graphite crucible, containing 0.5 to 0.6% C; 4 forged 
titanium alloy containing 0.5% W (produced by smelting 
of commercial titanium in an arc furnace inside an argon 
atmosphere), forged commercial titanium and, finally, 

a titanium alloy containing 2.5% Cr and 2% Al. To 

a prevent oxidation of the titanium in the molten oxygen 
containing salts and to protect the surface from 
corrosion damage, electro-chemical protection was applied, 
the current density being 0.1 A/cm”, the voltage 

Gard 1/5 12 to 15 V, the titanium specimen the cathode and 


pant res 
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. . 129-12-8/11 

Surface hardening of titanium by treatment in molten borax, 
graphite rods serving as anodes, After removal from the 
bath the specimens were covered with a layer of the 
solidifying borax, The graphs, Fig.1, show the 
distribution of the micro-hardness with the depth of the 
diffusion layer for one of the tested alloys as a 
function of the duration and the temperature of the 
process; the graph, Fig.2, shows the change with depth 
of the diffusion layer as a function of the duration of 
the process at various temperatures; Fig.%3 shows the 
change in the surface hardness of one of the alloys as a 
function of the duration of the pgocess at various 
temperatures between 900 and 1050°C. Results of 
preliminary wear tests on one of the tested alloys are 
given in Table l,which show that treatment at 930°C for 
six hours increases the wear resistance by 37 times as 
compared to equal non-treated specimens, Results of 
wear tests of another of the tested alloys are given in 
Table 2, p.56, and these also show appreciable increases 
in the wear resistance of treated specimens, Numerous 
micro-structure photos are included and spectral analysis 

Card 2/5 revealed presence in the surface layer of 12 to 20% B. 
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: : 129-12-8/11 
Surface hardening of titanium by treatment in molten borax, 


The results are also given of tests of borating a titanium 
alloy containing 5% Cr in metallic boron powder in 
vacuum, The micro-photo, Fig.7, shows that the diffusion 
layer consists of three clearly pronounced zones, two of 
which are bright; . the outside non-etched one is 
separated by a line vi division from the inside , slightly 
etched, zone. The graphs, Fig.8, give the results of 
experiments of treating titanium in a mixture of 60% 
borax and 4% B,C as recommended by N. P. Besedin and 

M. Ye. Blanter. On the basis of the obtained results, 
the following conclusions are arrived at: treatment in 
molten borax applying electric protection is an effective 
method of surface hardening of titanium and brings about 
an increase in hardness from Hy = 250-300 to 


ar = 700-950; the wear resistance of thus oxided titanium 


is comparable with that of case hardened or nitrided steel, 
Treatment of titanium in molten borax reduces the strength 
and, particularly, the plasticity and toughness,which is 
attributed to an intensive grain growth in the process of 
long duration heating and also with surface hardening, 
Card 3/5 Titanium can be treated in molten borax at 900 to 930°C 
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‘Surface hardening of titanium by treatment in molten borax. 
for three hours with a current density of about 0.1 A/cm”, 
Treatment at higher temperatures and of longer durations 
involves a sharp increase of the brittleness of the layer 
and also a reduction of the mechanical properties of the 
titanium, Treatment of titanium in molten borax brings 
about mainly oxidation, whilst boration is very slight 
or even does not occur at all. Bright surface acicules 
of the diffusion layer forming during such a treatment 
consist of a solid solution of oxygen and titanium, 
Hardening from the saturation temperature does not change 
the acicular character of the micro-structure of the 
a@iffusion layer. When treating titanium with golten 
borax at an elevated temperature (1000 fo 1050°C) and 
high current densities (1.5 to 2.5 A/cm©) a thin and very 
hard (2500 H,) non-etching layer forms at the titanium 
surface; how6ver, application of such treatment brings 
about intensive damage of the specimen surface, In the 
case of borating of a titanium specimen cgntaining % Cr 
in boron powder in vacuum at 1000 to 1050°C a diffusion 
layer forms at the surface containing a thin non-etching 
surface zone of a high hardness (Hy = 1000 to 1150, 

Card 4/5 micro-hardness exceeding 2200). 5 he type of the 
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J ‘ 129-12-8/11 
Surface hardening of titanium by treatment in molten borax, 


lattice and the parameters of the surface zone of this 
layer correspond to the boride TiB; the disadvantage of 
this method is the high temperature required for the 
progess, Hardening of the titanium can be effected at 
800°C for durations of 6 to 9 hours in a bath containing 
borax and boron carbide; however, this method is suitable 
only for small components and, in addition, the surface 
hardness increases only by Hy = 200 to 250 and by 

3 


300 to 500 H- 


D. Barkaya, L. Zaitseva, I, Kokonina and M, Linchevskaya 
participated in the experiments, 
There are 8 figures and 4 tables. 


AVAILABLE: Library of Congress, 


Card 5/5 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134420009-7" 


zs BPPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134420009-7 


nae p OUI REVICH A.V. 


| TUsEATECE EE teeta aR 


SR alte ew 


ia q@emanet otis 
Righ-eyent, otenla ; ee EN REIT TTE LO Oe PN 


| 
tog al 
i nt qf | 


lk ik Hi fil aa 
i i i HT 


ue 


enustarinet steals 


ae i Hil fils 


jail Cee i pul 


Guha toen teens 
GalA teen tent, of. 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134420009-7" 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134420009-7 
reich EW ner, new, 


ARISTOV, N.P.,kand. tekhn. nauk,; BLAGOSKLONSKIY, T.I.,kand. khim. nauk,; 

VESEIOVSKIY, V.S., prof., doktor tekhn.nauk,; VLADISLAVLEV, V.S., 

: prof .,( deceased}; GOSTENINA, V.M., insh.; GRINBERG, B.G., kand. 

” tekhn. nauk,; KATT$,N.V., kand. tekhn. nauk,; KESTWER,O.Ye., kand. 
tekhn. nauk,; KIDIN, I.N., prof., doktor tekhn. nauk,; KIRSHRISHTEYH, 
Ye.L., inzh.; KITAYGORODSKIY, I.1., prof., doktor tekhn. nauk,; 
KOIOBNEY, I.F., kand. tekhn. nauk,; KRYLOV, V.V.,kani. tekhn.nauk, ; 
LAKHTIN, Yu.M., prof., doktor tekhn. nauk,; LEVI, L.I., kand. tekhn. 
nauk,; LEPETOV, V.4., kandi. tekhn. nauk,; WUMEV, A.A., kand.tekhn. 
nauk,; LUNEV, F.4.,kand. tekhn. nauk,{deceased}; LOTSMANOV, S.¥., 
kant. tekhn. nauk,; MAURAKH, M.A.,kand. tekhn. nauk,; MINKEVICH, 
A.N.,-kand. tekho. nauk,; OCHKIN, A.V., insh.; POPOV, V.A.,kand. 
tekhn, nauk,; RAKOVSKIY, V.S., kand. tekhn. muk,; SHESTOPAL, 
V.M., kand. tekhn. nauk,; ACHERKAN,.N.§., profe, doktor tekhn. 
nauk, glawnyy red.; MALOV, A.N., red.; POZMIYAKOV, S.N., red.; 
ROSTOVYKH, 4.Ya., red.; STOIBIN, G.B., red.; CHERMAVSKIY, S.A., red.; 
KRYLOV, V.I., insh., red.; KARGANOV, V.@., insh., red. graf icheskikh 
rabot,; SOKOIOVA, T.¥., tekhn. red. 


(Metal worker's handbook in five volumes] Spravochnik metallista v 

piati tonakh. Moskva, Gos. nauchno-tekhn. izd-vo mashinostroit. 

lit-ry. Vol. 3. Book l. 1958. §60 De (MIRA 11:11) 
(Metals--Handbooks, manuals, etc.) 
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SOV/129-59-4~-10/17 


AUTHORS: Minkexich A. (Candidate of Technical Sciences) and 
Ulybin,G.N, (Engineer) 


TITLE: 


Chromating and Borating of Steel, Applying High Frequency 
Heating (Khromirovaniye i borirovaniye stali pri 
nagreve t.v.ch. 


PERIODICAL: Metallovedeniye i Termicheskaya Obrabotka Metallov, 


59, Nr 4, pp 48-51 (USSR) 


ABSTRACT: The authors investigated processes of chromating and 


borating steel by means of chromium and boron-containing 
pastes and high-frequency heating. The experiments were 
carried out with 12 mm diameter specimens of the steels 
20, 45 and U10. The heating was effected with current 
supplied by a 60 kW, 350 ke/sec tube oscillator. The 
constancy of the temperature was ensured by means of a 
photo-electric pyrometer; the distance between the single 
turn inductor and the surface of the paste was about 

1 - 2.5 mn, The paste consisted of a chromium or boron- 
containing powder and a fluxing medium. The following 
conclusions are arrived ats 1) For chromating by means 
of high frequency heating for a duration of 2 ~- 3 minutes 


Card 1/3 @t 1050 - 1200°C a paste consisting of 75% chromium powder 


or ferro-chromium and 25% eryolite with a hydrolized 
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SOV/129-59-4-10/17 
Chromating and Borating of Steel, Applying High Frequency Heating 
ethyl-silicate as a binder, is suitable. A chromated 
layer 0.10 mm deep will be obtained by means of this 
method for steel 20, heated to 1200°C for 2 minutes, as 
compared to 8 - 10 hours’ heating to 10500C required in 
the case of the current method of chromating. However, 
the surface of the specimens is not always as good for 
this new method of chromating as it is for the ordinary 
method. 2) For borating of steels by high frequency 
heating at 12000C for 2 - 3 minutes, a paste is suitable 
consisting of 50% boron carbide and 50% cryolite with 
hydrolised ethyl-silicate as a binder. Borating by 
means of this method of steels+5 and U-l0 brings about 
the formation of a layer up to 0.12 mm thick with a 
hardness of about 1000 Hy,,. In the surface zone of 
the borated layer, borides of iron and boron carbide 
were detected by X-ray analysis. A layer of an equal 
depth (of a slightly different structure and of a 
slightly greater hardness) can be obtained by means of 
electrolysis at 950°C for 2 hours. Borating by means 
Card 2/3 of the here-described method can be applied for 
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improving wear resistance of components. 

3) The here-described method can also be used for other 
processes of chemical - heat treatment of steels and 
alloys. 

There are 3 figures, 2 tables and 9 references, 5 of 
which are Soviet, 2 English and 2 Polish. 
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MINKEVICH, A. Ne 


"Boriding of Molybdenua, Tungsten, Columbium, and other Metals.* 
(In the borided layer a mictohardness of 2900-3200 Hy and more vas 
ne ° 


Paper presented at the All-Union Conference on Heat Tr 
Science held in May 1960, Odessa, n Hea eatment and Metal 
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MINKEVICH, A.N., kand.tekhn.nauk; KOTOV, A.N., inzh. 


Thermochemical treatment of copper and brass for an increase in 
surface hardness and scale resistance, Trudy Sek.metalloved,i term. 
obr met. NTO mash. prom. 20.2 3106-117 160. (MIRA us) 
(Diffusion coating) (Copper-—Corrosion) 
(Surface hardening) 
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«/'148/60/000/002/008/008 


Chernaya metallurgiya, 


on results of experiments on titanizing of 


127520 
AUTHORS ¢ Minkevich, A.N., Gvozdev, A.G. 
Peles APE A 
TITLE: T1tanizing of gteei4n a Molten Salt Bath 
PERTODICAL: Izvestiya vysshikh uchebnykh zavedenty, 
; 1960, Nr 2, pp 151 - 156 
TEXT : r . Information is given 


¢ 


08 and 50 grade steels 
performed at 950° and 
90% molten sodium chloride and 10 - 
about 10% (at.) Oo). 
an argon shield, It is desirable in 
possible utilization of the bath 
commended to cheok the ‘possibility of 
molten titanium alloy with oxygen by 

to about the required concentration. 

recommendation of an 
mature, The titanized 


1,100°C during 


Card 1/2 
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in a molten salt bath, 
0.5 - 2 hours in a bath containing 80 - 
20% fine granulated Ti0, ‘alloy 
Melting and utilization of the bath was conducted 
further experiments to investigate the 
without a shielding gas. 
replacing the powder of a specially 
titanium powder contaminated with oxygen 
Without the indicated experiments the 
extended use of the 


layer formed on 08 steel in the bath consists of a 


T{tanizing was successfully 


(containing 
under 


It is also re- 


aforementioned bath will be pre- 


a 
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Titanizing of Steel in a Molten Salt Bath 3/148/60/000/002/008/008 


thick layer of columnar grains separated from the core by a boundary line, 
and’ of a-thin harder external zone. The columar grains are solid solutions 
of titanium in o «fron, In a part-of this zone, adjacent to the external 
thin zone, sometimes the separation of excessive titanides, precipitating 
during slow cooling, was observed, Data of spestral analysis, carried out 
under the supervision of V.G, Koritskiy, show that the external zons contains 
about 30% titanium, According to data from X-ray analysis, the external zone 
of the layer on 08 grade steel is FeLi ttitanide; on 50 grade steel it is 
titanium carbide, TiC, The titanized layer formed on the steel in the in- 
vestigated bath has high corrosion and acid resistance, 

There are: 4 graphs, 2 sets of microphots, 1 table and 7 references, 2 of 
which are Soviet and 5 English. 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 
BN ee ee 


SUBMITTED: October 6, 1958 fo 
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AUTHORS: Minkevich, A.N.; Rastorguyev, L.N.3; Andryushechkin, V.I. 
Se neal 


TITLE: Diffusion Boride Layers on Metals 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallur- 
giya, 1960, Nr 7, pp 171-179 

aN ee mi i A v 
TEXT: Boride bayer formation by diffusion on Mo, W, Nb, Zr and Ta was 
experimentally investigated. Three different boron-containing media were 
used: a molten borax bath (60% borax and 40% B,C), powdered boron carbide 
and powdered boron metal. References are nade $4 previous investigations, 
data of which were used /Ref 1-8/. The molten bath was used with a 
temperature of 1,100-1,500 C; boration in powder was carried out in vacuum 
with 1,300-1,500 C. The microstructures of boride layers are shown (Figure 
4) in photographs, viz. microstructures after bath boration in the ypper 
row, after boration in powder in the bottom row. The boride iaardbecte 
0.20 to 0.45 mm deep and had 1,300-2,000 Vickers hardness (with 5 kg load), 
and microhardness of 2,300-2,900 and higher. The most effective means 


Card 1/2 
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Diffusion Boride Layers on Metals 


be boron metal; borax path with 40% boron carbide had somewhat 
and boron carbide powder the least. Formation of phases 

was observed which are absent in the equilibrium state (TA,B ). Boration 

raised the acid resistance of molybdenum in vi irohydrochlofie acid 15 times 

and of zirconium 42 times (in 21 hours at 20°C). The resistance to scale 


formation increase and 14 times for Ti. 
The wear resis times higher than that 


of non-borated on ded the wear resistance of case-hardened and 
quenched steel. reduced 1.5-2.0 times. There 
are 5 figures, Soviet and 4 English. 


proved to 
lesser affect, 


es and excee 
The friction coefficient was 


4 tables and 8 references? 4 are 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 


SUBMITTED: January 15, 1960 
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| 1800 £195/E335 
AUTHOR: Minkevich, A.N.. Candidate of Technical Sciences 
arene oe coat 
TITLE: Diffusion-formed Boride pavers on Metals 
PERIODICAL: Metallovedeniye 1 fermicheskaya obrabotka metallov, 
1961, No. &, pp. 9 - 13. 1 plate 
TEXT: Growing interest in borides as engineering materials 


can be attributed to their outstanding Wear-~resistance, coupled 
with hardness higher and brittleness Somewhat lower than that of 
carbides, nitrides and silicides., The object of the present 
investigation was to study the properties of boride layers 
formed on various materials in relation to the conditions which 
exist during their formation. “Sintered Mo, W and Nb, cast and 
forged Ta, Re and Fe, and electrolytic Ni were used in the 
preparation of the experimental specimens, The surface boride 
layers were formed on these metals by four different methods: 

1) by heating in a bath of molten borax contaming approx, 40% 


boron carbide; 2) by heating 11 vacuum (5 > 10 mm Hig) ain 
contact with boron carbide; 3) as in method (2) but with boron 
Card 1/9 
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26567 
3/1297 61/000/000/ 002/015 


wiffusion-formed oo... t192/E355 


powder used as the boriding meditnm, 4) by electrolysis in 

molten borax. The temperature of the process was chosen to be 
velow the minimum solidus temperature of any particular metal-- 
boron system. X-ray diffraction analysis of the boride Layers 
formed on Co and Fe showed that the kinetics of the process was 
the same in both cases. Needle-Jike crystals of Feob and CoB 


were formed first; they had a tetragonal lattice and approx. 

the same (8.8 and 8.9%, respectively) boron content. As the 
concentration of boron in the surface layer increased. needles of 
FeB or CoB (containing 16.0 and 15.5% B. respectively) were fgrmal 
FeB and CoB had microhardnegs values of 2 000 and 1 850 kg/mm", 
the corresponding figures for Fe,B and Co,B being 1 850 and 


1 550 ee/om In Fig. 3 the microhardness e/a of the 
surface boride layers, formed on Co at 9350 C. is plotted against 
the distance (mm) from the surface, dicgrams (a) and (b) 

Malate to specimens with boride layers tormed respectively by 

% and 6 hours treatment in a molten borex-boron carbide mixture 


(Curves K) and by electrolysis in molten borax (Curves 3). It 
will be seen from Tig. 3 that the electrolytic method is more 
Card 2/9 
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efficient since 1n 3 bh it produced a buride layer containing 
both Co,B and CoB, whereas only Co, was tormed by 6 h diffusion 
from the burax/boron carbide mixture. In Figs 5 the thickness 
(mm, top diagram! of the boride layer formed on vagious metals 
(andicated by each curve), Brineli hardness ike/mm - middle 


et 
diagram) and microhardness (ke¢e/mm” |. vuttom diagram) are plotted 
against the duration of the proces? iiours at 1 400 “C, 
lefthand=side diagrams?) and against its temperature (% right- 
hand-side diagrams}. the duration of the process in the lagter 
case being 2h. Fig. 6 shows how the microhardness (ke/mm’ ) 
ot boride Layers formed on the wriuce of varieus metals (as 
andicated by each curve) varred with the distance (mm/ from the 
Surface, in this case. the boride bavers were formed by vacuum 


treatment in boron carbide. the three vraphs (from Left to 
right) relating to specimens obtained. respectively. by 2. 4 
and 6h treatment. The following wou lusions were reached Crom 
the results shown in Pigs. 3 anil 2 {3 Irrespective ol the 
conditions during the boriding treatment. the thickest boride 
layer 15 obtained on Mo. much thinner on = and Nb and thinnest 
Card 3/9 
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on £r, Ta and Rez 2) beride taver tormed on Ta is the hardest 
iBrinell hardness of 2 000 - 2 200 Ikg/mm™. microhardness of 


") 
3 000 ~ % 200 kg/mm”), 3) an most tases, the surface hardness 
of boride layers increases with inCreasing duration and 
temperature of the boriding treatment, A-ray diffraction analysis 
of boride layers formed by vacuum dittusion from boron carbide 
{2 h at 1 400 °C) Showed them as hovaing the following 
constitution. MooB, and Mo,B (weak lines) on Mo; WB, WB. 
- “3 
(weak tines), and WB (very weak lines} on W: NbB, and Nb By, 
45 ee 
‘weak lines) on Nb, ZrB, and 4r,U (weak lines) on Zr: Ta,B 
on Ta; ReB on Re. The Constitution of boride layers, formed 
in a molten borax/boron Carbide mixture, was Similar except 
that the X-ray lines of the boron-:ich constituents were stronger. 
Comparison of the microstructure ot borids layers, formed on 
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various metals, showed that the needle-like crystals are formed 
on Fe, Co and Ni only; in all other Cases, the diffused boride 
layers have a monolithic structure. The wear resistance of the 
materials studied was measured on an Amsler machine under a Load 
of 50 kg» The experiments consisted of rotating ring-shaped 
Specimens of hardened steel 7190 (U1O) (itockwell hardness - 62 C), 
pressed against similar specimens of borided metals or carburized 
steel SOXFT (30KhGT) (Rockwell hardness - 62 to 64 ©} and 
measuring the’ weight loss after 2h testing (without lubrication), 
The wear-resistance of borided metals was found to be consid- 
erably higher than that of other materials the weight losses: 


(g/m) of Specimens tested being: 0.046 on carburized steel 
30 KhGT; 0.024 on borided steel U10; 0.0175 on borided 
tungsten; 0.0148 on borided molybdenum; O.OL2 on borided 
niobium. Heat-resistance of borided metals was studied by 
examining the surface condition and measuring the changes in 
weight of specimens, held for 24 h at 950 Be oth “Iithoueh borided 
metals showed considerable improvement in comparison wath 
untreated specimens, it was found that boriding offers no 

Card 5/9 
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effective protection against oxidation at elevated Cemperatures. 
The results of the next series of tests in which borided and 
untreated specimens were held for 21 h in a IRI AiG inlXture 


at 20 °C showed that the resistance of Mo and ér to the corrosive 
action of this medium was increased after the boridins treatment 
by a factor of 15 and 12, respectively. Finally, the hot 

hardness of some borided metals was measured. The yesults are 
reproduced in Fig. 8, where Vickers hardness (kg/mm) of borided 
Mo and Nb is plotted against the test temperature ( C) side-by- 
Side with similar curves, constructed for cemented carbides 

T3K10, T15K6, HK (VK3) and (i: (VK6), and a high-speed 

cutting steel ©1858 (R18). V.I. Andryushechkin, Ye.¥ akulainichev, 
NF. Shur and L.N. Rastorguyev participated in this work. 

There are 8 figures and 15 references: 1 Soviet and % non-~Soviet. 
The three English-language references quoted in the text are: 

Ref. 7 ~ A.B. Laubenganer, D.H. Hard, AvE.s Neweira - 3. “m. 

Chem. Soc., No. 63, 1943: Ref. 8 - I, Kompbell, GC. vowell, 

D. Novick, B. Conser ~ J. Electrochem. Soc., v. 96, 1959; 

Ref. 9 - W. Beck - Metal Industry, v. 86, 1955. 
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ing property, rhenium oxidation nf | 


éfes and structures of diffusion layers formed by impregna- “"” oe 


tion of rhenium with chromium, boron, aluminum, end silicon have heen investigated. 
i Aluninizing,’ chromizing, snd siliconizing of rhenium were done by pack cementation 
* at 1000, 1100, ‘and 1200C in a mixture of ho parte chemotte powder, 60 parts of the ‘s 
i respective metal powder, and 3 parts ammonie chloride. Boronizing was done at 1000 Bs 
and }200C in a. fused-salt bath consiating of 70% sodium tetraborate and 30% boron- a3 
erbide powder, or by pack cementation at 1kooc in toron-carbide powder in a vacuum . 
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yielded an a-phade-case of ‘rhenium solid solution in chromium. A diffusion layer. 
“| containing Al,Re, and AljRe compounds was formed by aluminizing. Oxidation-resis- ~~ 
"| tance testa carried out at 800C for 10 hr showed that chromized rhenium has the 
| highest’ resistance (see Fig. 1 of the Enclosure). Orig. art. has: 3 figures and " 
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boriding layer hardness, 2 


oriding layer wear resistance 
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| coupes Leton,s boriding layer structure, 
-| bortiding Layer. corrosion resistance, b 


| ABSTRACT: The possipility of (inerdasing the hardness of cobalt and .| 

' cabalt-base xhON KhH, K40Kh20} “and 36NEbTYul alloys by boriding has - ee 

been studied. Poriding was done by electrolysis in molten porax at... 
at am LA bY haean carbide at 950—1L100C; , 
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TITLE: Diffustonal saturation of molybdenum with. carbon i, e ate 


OUKCE: IVUZ, Chernays metallurgiya, no. fa, 1964, 186-188 


TOPIC TAGS: molybdenum saturation, carbon diffusion, diffustonal saturation, 
molybdenum_carbide ‘molybdenum diffusion \ 
. Z >! is woth, We Hee he , : Pas 
ABSTRACT: The article ‘reports the results of a study of the diffusion of carbon in | 
' molybdenum carbide.’ The diffusfonal saturation of the latter was carried out with ‘ 
_ C14-labeled BaCGg. Subsequent radiometric layer analysis yielded the concentration 
The diffusion coefficients 


curves of the distribution of carbon in molybdenum carbide. 
itributton oF oon wanaa ann-fA00C. They formed a straight line in the |; 


as bee mane: 
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coordinates log D - 1/T; from the ‘slope of thia curve, the activation energy was found to 
. be 67000 + 5400. cal/g-at. To elucidate the mechanism of carbide formation, the authors ; 
| aise studied the diffusion of radioactive molybdenum Mo99 in molybdenum carbide, to 
molybdenum system, the 


and concluded that when the latter ig formed in the carbon — 
Orig. art. hast 3 figures, 1 table, and 2 . 
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“TITLE: Diffusion of carbon into cobalt and nickel 
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TOPIC TAGS: cobalt, nickel, austenite, carbon, radioisotope, metal diffusion, 
radioactivity measurement 


ABSTRACT: In connection with the influence of alloying elements on the 
diffusion of carbon into austenite, the authors studied the diffusion of 
carbon into alloying elements cobalt and nickel in the range of 700~1000°C. 
Radioactive carbon Cl) was used, and the distribution of concentration per 
depth was measured. ‘The conditions of homogenizing, to which the samples 
of cobalt. and nickel were subjected, and the corresponding diffusion coef- 
ficients are tabulated. These data were used to plot the temperature de- 
pendence of the diffusion coefficients of carbon in cobalt and nickel. The 
values of the free energy Q and pre-exponential coefficient Dg obtained fe 
from these plots differ from those given in the literature, and the authors 

defend their results by pointing out the improvements involved in their 

approach to the problem. Orig. art. has: 4 figures, 3 formulas, and 1 table. CUPRS J |~- 
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TITLE: Titanium carbide coatings deposited on steel 

Soe Ww a 4415 >,1 . Bb 
SOURCE; Meétallovedentye i teraicheskaya obrabotka metallov, no. il, 1965, 37-38, 
and top half of insert facing p. 41 


TOPIC TAGS: metal coating, carbide, titanium compound, metal bonding, metal diffusion 
steel, annealing 44,575 6% 


ApsTpact:( A study of the deposition of TIC coatings on steel is presented. Specimens 
of 08 kp‘ steel were coated with TIC in a current of Hy» vapors of TCL, and benzene, 
in a tubular furnace, at 1100°C for 0.5 hr. To improve the adhesion of the coating 

to the steel, the specimens were subsequently diffusion-annealed in # atuosphere for 
6 hr. After this, measurements of microhardness and sicsontheras-e.0.t as well as 
laminar X-ray spectral chemical analysis were carried out. Findings: Fe was discovered 
in the TiC layer io the amount of 12% at the depth of 3 from the coating-base metal - 
boundary and in the amount of 0.8% at 6 p depth. Ti, on the other hand, penetrated 
into steel to a depth of more than 5 p from the interface. Some limited decrease in 
microhardness of the coating with depth was detected. Since, intermediate coatings of 
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galvantcally deposited metals greatly affect the bonding of deposited coating to the” 
base metal, corresponding experiments also were performed. In this cace it was found 
that the harduess of TiC does not vary with depth. Thia may be attributed to the 
formation of TiCr at the TiC-Cr boundary. Below that line hardness gradually decreases 
owing to the change in the solid-solution concentration of Cr in Fe. The visible in- 
terface corresponds to the boundary between the o- and y-phases at annealing tempe- 
rature (1000°C in this case). Thus, the deposition of TiC on steel and subsequent 
diffusion anneaiing reaule fa a redistribution of elexents in the boundary regions, 
which contributes to a stronger bonding of coating to base. The micro-therno-e.m. f. 
metiod is a good complement to the regular methods of investigating diffueion pro- 
cesses. Orig. art. has: 2 figures. BL. 
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ABSTRACT: A comparison of the Seticaton parameters of nonmetals in refractory metals 
as a function of their position in the periodic table is of interest. In this connect- 
ion, the article presents the results of an investigation of the diffusion of C in 
elements located in different groups of the periodic table: TL CIV), Nb (V) and Ho (WI) 
The findings on the diffusion of C in Mo are presented in another study (A. V. Shche- 

| berdinskaya, A. N. Minkevich, Izv. VUZ, Chernaya metallurgiya, no. Il, 1964). The dif- 
fusion coating of Nb and Ti with C was performed at 900-1500°C in a mixture of acti- {|—~ 
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| ware calculated from the concentration curves. 
‘lenergy for the diffusion of C in the carbide of Ti (el 
(B= 83,000 cal/g-atom) than in the carbides of Nb (E = 64,500 ca 
(groups V and VI, respectively), which is in qualitative agreement with Dempsey's % 

(Philos. Mag-, 8, no. 86, 1963) theory of the electron structure of transition metals 
inherent in the compounds for which the 

formation of solid compounds with ele- 
ments of group IV results in the increase in the number of d-electrons per atom to its 

+ Of nding sharp increase in melting point. 
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- 1.5¢1072 ata, The shape of the curve of the time dependence of the weight 


; aatnof apecinens (Fig. 1) indicates thet formation of the carbide coating occurs 
owing to its accretion from the gaseous phase without participation of the substrate 
material. The coating way be cae micron to several millimeters thick depending on du- 
vation of the process. Thin carbide films (of the order of 10 yp) do aot crack regard- 
‘| less of the cooling rate, while thicker films are crackproof only if the cooling rate 
ie very slow. The deposited TIC represents a compact layer that gatiefactorily ad- 


heres to the metal surfece end has a microhardaess of 3500 kg/um“. Orig. art. hee: 
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'- ABSTRACT: ¢ The effet of nitriding the alloy steels damp 25Kh1SH8V2, 

*  KnLTGSANAS BKM UAS and 35KhMiuA'in a ure of 20—-30% ammonia and 80-~70% 
nitrogen on the hardness, brittleness,’ depth, and corrosion stability of the nitride 
layer was investigated. the microstructure of the surface layer was also studied. 27 
The experimental results are presented ingraphs and tables (see Fig. 1). Dilution 

- of ammonia with nitrogen (up to 80% nitrogen) had no effect on the hardness or L 
depth of the nitride layers and slightlyAincreased the corrosion stability and} 
fatigue limit, The results of corrosion experiments are in good agreement with 
the results of A, G. Andreyeva and L, Ya. Gurevich (MiTOM, 1959, No. 4). It is 
concluded that the best nitriding results are obtained with a mixture of 20--30/ 
ammonia and 80--70% nitrogen. 
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' "Fig. 1. Change in the corrosicn atability along the depth of the nitride 
nage layer in steel 4Kh14N14V2M exposed to sea water, 

1. = nitriding in ammonia (depth of layer 0.1 mm) ; 

2 - in mixture of 70% Ny + 30% NH,. 


Orig. art. has: 1 table and 3 figures. 
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'{RCONE: AP 6024529 
.| AUTHOR: Rastorguyevs L. N.3 Kovalev, A. I.3 Minkevich 


ORG: Moscow Institute of Steel and Alloys 


TITLE: Structure of the diffusion layer in carboantimonized steel ut 0 
Is 


Ae N. 


$8 =U SO NE Na 


(Moskovskiy institut stali i splavov’> 


' 

SOURCE: IVUZ. Chernaya metallurgiya, no. 7, 1966, 143-146 

TOPIC TAGS: antimonide, surface hardening , metallographic examination , microharden- 

ing, x ray diffraction analysis, crystal orientation, thermal emf 

4 % 

ABSTRACT : Carboantimonizing of type 20 stee1! and Armco iron was studied and compared 

with the more typic cemetizing process. All samples were treated in a Bandyuzhskiy 
% Sb203 was added for 


carbonizer at 950°C for 6 hrs. A mixture of 10% Na2C03 and 0.75 
carboantimonizing 3 Microstructures showed a 


10% NazCO03 was added for cemetizing. 
light-etching layer in the carboantimonized samples which was harder and thinner than 
the cemetized layer. he Moscow Institute of 


The microthernal emf method developed at t 
Steel and Alloys was i i decreased the elec- 
tronegativity of microthermal emf and above 2. ; rmal emf became more 
positive (F=0.7 v/°C at 3.25% Sb). Changes in microthermal emf are given as functions 
of layer thicknesses for cementing and carboantimonizing , the latter with 0.75% and 
2.5% Sb203 added to the carbonizer. The Sb content of the layer was greater for 2.5% 
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ACC NR: AP6024529 : | 
$b203 additions. The drop in microthermal emf from the periphery to the center fe 
cated a decrease in Sb and C content; this was confirmed by microprobe analysis. ff The 
Fe distribution rose from 10% at the surface to 100% at 120 yp. After water quenching 
from 850°C, the carboantimonized surface layers reached a Shore hardness of 1000 Hw, 
which was 100-200 Hv higher than for cemented layers. This was attributed to the 
presence of FeSb and FeSb2 phases, confirmed by x-ray powder analysis. Calculated gell 
volumes of both phases were 7-10% lower than the equilibrium values, due to the super- 
saturation of Sb in the phases formed by diffusion. No preferred orientation was re 
found in the diffusion surfaces since no preferential diffusion path existed for Sh, 
Microthermal emf experiments were carried out in consultation with Ye. V. Panchenko, 
microprobe analysis was done at TsNIIChM by S. B. Maslenkin. Orig. art. has: 3 


figures, 1 table. 
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ORG: Moscow Institute of Steel and Alloys (Moskovskiy institut stali i splavov) 33 


TITLE: Producing nickel boride and cobalt voride layery on iron 
~ yd 


7 
SOURCE: IVUZ. pre eran eee noe 9, 1966, 158-161 


TOPIC TAGS: nickel compound, cobalt compound, x ray aiffraction analysis, micro- 
hardening, boride ° 


ABSTRACT: The authors plated the surfaces of Armco iron specimens with a 70-100 » 
thick layer of nickel and cobalt. These specimens were tested for 1-6 hours at 950°C 
in a bath composed of 60% molten borax and 40% carbide or in a melt of borax using 
electrolysis. A thick boride layer was formed on all specimens which went through the 
first bath under all processing conditions. The thickness of the boride layer in- 
creases with time of treatment. After holding from 1 to 3 hours, the nickel boride 
layer still consists of one zone. After 4 hours of holding, two zones appear in the 
jeyer. X-ray diffraction analysis shows that these zones correspond to NI3B2 and 
NioB. This process is much quicker in the case of electrolytic plating. The inter- 
mediate layer cannot be observed after 3 hours of holding. A figure is given showing 
the microhardness of all the phases formed in the surface layers. A study of the 
boride layer ehows an aciculer microstructure. The length of the boride needles. 
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varies, and in some places they pierce both the cobalt layer and the iron. X-ray dif- | 
fraction analysis shows that the cobalt content at the surface is 91-92% in those 
places where thefboride needles do not penetrate the iron. Cobalt concentration ap- 
proaches 100% at'a given distance from the surface and then decreases sharply. This 
shows that cobalt penetrates iron to a depth of 10 » which cannot be observed in 
studying microstructure or microhardness. A completely different picture is seen 
where the needles penetrate the entire cobalt layer. The microhardness of these need- 
les varies along their entire length. At the surface their microhardness is from 
1250-1580 kg/mm? and 1680-2050 kg /mm2 at their ends. Iron content at the ends of the 
needles reaches 92-88%. At the same time, cobalt content in these places is only 10- 
2%. As can be seen, the boride needles which penetrate the iron mainly represent 
boride with admixtures of cobalt and iron. Iron content diminishes in the boride 
toward the surface, the needles consisting basically of Co2B. On the other hand, 

Fe2B is found in the specimens in the center layer. Orig. art. has: _> figures. 
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Minkevich, As Ne 


‘Chemical and thermal treatment of metals and alloys (Knimiko-termiche- | 
skaya obrabotka metallov 1 splavov) 2d ed., rev. Moscow, Izd-vo 


"uashinostroyeniye", 1965. 490 p. illus., biblio. Errata ‘slip 
inserted. 6500 copies printed. 


TOPIC TAGS: metal surface impregnation, thermochemistry, metal diffusion, 
refractory metal, cyanidation, nitrj dation 


i 


PURPOSE AND COVERAGE: This book is intended for engineering personnel 

and scientific workers specializing in the field of thermochemical 
treatment. It may also be useful to students of schools of higher | 
education, who study the thermal treatment of metals. The book 
priefly outlines general laws governing diffusion processes and } 
methods of obtaining aiffusion layers in metals. It reviews processes 
of carburizing nitrocarburizing, cyanidation, nitriding, aluminizing ,|— 
chromizing, boronizing and zine plating of steel as well as processes 
of impregnation of steel surface with beryllium, silicon, titanium, i 
vanadium, molybdenum, tungsten, niobium, manganese, sulfur and some |—- 


t 
| 
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other elements. Processes of thermochemical treatment of titanium, 
molybdenum, niobium, tungsten, tantalum, zirconium, nickel, copper, | 
cobalt and their alloys are discussed. Brief outlines of processes | 
of thermochemical treatment of sintered alloys, electroplating and 
semiconductor materials are given and conditions of depositing 
carbides, borides, nitrides and silicides on the metal surface are | 
reviewed. For each type of treatment the methods of impregnation, - 
chemical aspects of impregnation, effect of various factors on the 
impregnation as well as the structure and properties of metals and 
alloys resulting from treatment are indicated. 


TABLE OF CONTENTS: 

Foreword -- 3 

Introduction <= 5 

Ch. I. General Laws Governing Diffusion 


Processes -= ll ‘ 
Diffusion mechanism <= 11 
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Mathematical interpretation of diffusion <= 14 
Effect of various factors on the diffusion process == 22 
Structure of diffusion layers -- 31 


Ch. II. Thermochemical Treatment of Steel --= \2 
Carburizing ~~ 42 


Carbon diffusion in steel -- 42 

Steel for carburizing -- 48 ; 

Carburizing in solid carburizer <- 54 

Carurizing in gas -=- 60 

Carburizing in liquid medium -- 72 

Conditions of heat treatment of carburized steel -- 74 
Structure of carburized layer -- 82 

Properties of carburized steel -- 96 


Nitriding «= 99 - 
Nitrogen diffusion in steel -- 101 
Anticorr sion nitriding of sel -- 106 
Nitriding of alloy steel <- 109 
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Structure of nitrided layer of alloy steel -- 124 
’ Properties of nitrided alloy steel -- 126 
Nitrocarburizing and cyanidation-- 129 
Special future of combined diffusion of carbon and nitrogen in 
steel -- 129 
Nitrocarburizing <= 131 


Cyanidation -- 135 
Structure of nitrocarburized and cyanidized layer -=- 137 
Properties of nitrocarburized and cyanidized steel == 145 
Low-temperature nitrocarburization and cyanidation a= 144 


Aluminizing ~~ 154 
Methods and conditions of aluminizing -- 154 
Structure of aluminized layer ~~ 166 ; 
Properties of aluminized steel -- 173 
Aluminizing of austenitic steel -- 178 


Chromizing -- 181 ; 
Chromizing methods and conditions -~ 182 
Effect of carbon and alloying elements on the thickness of 
chromized layer -- 201 . 
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Structure of chromized layer -~ 203 

- Properties of chromized steel -- 209 

Impregnation of steel with chromium and other elements -- 217 
's Chromoalitizing and chromonitriding of austenitic steel -- 220 


Boronizing -- 223 
Boronizing methods and conditions = 224 
Structure of boronized layer -- 231 ; 


Properties of boronized steel -= 240 
Impregnation of steel with boron together with other elements -~ 243 
Boronizing high chromium steels and austenitic steels and alloys 


w= 244 
zine plating ; | 
Zine plating methods and conditions -= 248 


Structure of zinc layer -= 251 
Properties of zinc plated steel -- 257 : 
, | 


Sulfurization and sulfocyaniding <-- 259 | 
Sulfurization <= 260 | 
Sulfocyaniding << 264 | 
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 $4liconizing -- 269 
Siliconizing methods and conditions -- 270 ; 
Structure and properties of siliconized steel -- 276 
Beryllium impregnation -=- 281 
TMtanium impregnation -- 288 
Niobium impregnation <-- 295 
Molybdenum 4mpregnation =-- 297 - 

Vanadium impregnation -- 303 

Tungsten impregnation -- 305 

Impregnation with manganese =~ 308 

Impregnation with phosphorus -~ 311 : 
Impregnation with antimony <- 315 
Impregnation with ecarboantimony -- 319 


Impregnation with tantalium, cerium, copper, tin and arsenic -- 322 


Ch. III. Thermochemical Treatment of Titanium -=- 325 
Nitriding in nitrogen <-- 325 * ; 
Nitriding in ammonium <-- 336 
Oxidation -- 341 
Carburizing -- 350 


Boronizing <= 354 : . 
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Siliconizing -=- 421 . 
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TITLE: Characteristics of carbon diffusion in molybdenum carbide 


SOURCE: Poroshkovaya metallurgiya, no. 11, 1966, 46-51 


diffusion, diffusion saturation 


ABSTRACT: Temperature relationships are determined for the self-diffusion and 
heterodiffusion coefficients of carbon in mulybdenum carbide, expressed by the 

ratio D = 0.3 exp (-67,000 RT) cm2/sec and D = 3-17- 103 exp (-78, 000 RT) cm* / 
sec, respectively. The heterodiffusion coefficients, at temperatures investigated, 
exceed the self-diffusion coefficients by approximately two orders of magnitude. 

The difference in diffusion coefficients can be explained by a strong dependence of 
the thermodynamic activity on the concentration of carbon in molybdenum carbide. 
Orig. art. has: 6 formulas ai.1 4 figures, - [Based on authors! abstract] [NT] | 
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AUTHOR: Minkevich, B. 1. 


TITLE: Setting Conditions of Mortar Placed on a Concrete Surface (Usloviya 
tverdeniya.tsaementnoge rastvora, pomeshchennogo na betonnuyu. poverkhnost') 


PERIODICAL: Tr. Sredneaz. n.-i. in-ta irrigatsii, 1957, Nr 90, pp 105-107 


ABSTRACT: A thin ccating of mortar on a concrete surface quickly loses water; 
this fact impairs the normal course of cement hydration. To determine the 
effect of quantitative water losges on concrete strength, a number of experi- 
mente, 12 times each, were stages. Plastic mertar of 1:3 composition (by 
weight) was placed as a 2-cm layer on the grade-200 concrete. It was found 
that evaporation alone causes the mortar to lose 68% of the mix water over the 
first 24 hours; capillary suction alone causes the loss of 35%; both causes, 70%. 
To attain the normal humid setting of mortar, it is recommended that insulating 
films be combined with quick-setting mortar of high-water retaining ability. 
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QUSEY, Vladimir Petrovich; HAZARXOV, 4.5., inzh.; MINKEVICH, D.I., 
nauchn, reds; LOLGOVA, A.Sh., red.; HUPRIN., V. MER os ad 


(Manufacture of radio equipment] Proizvodstvo radioar- 


paratury. Moskva, Vysshaia shkola, 1964. 342 p. 
(MIRA 18:1) 
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RADIN, Ya; MINKEVICH, G. 


kk 
New developments introduced by construction workers in Sverdlovsk. 
Btroitel! 9 noe2:15,18-19 F '63. (MIRA 16:2) 

:  (Building—Technological innovations) 
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MINKEVICH, I. A. 
plants Izd. 2., perer. i dop. Moskva, 


Gos. izd-vo selkhoz Lit-ry, 1952. 579 P- 


Oleaginous 
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MINKEVICH, I. 


Agricultural Eesearch 


MONTIIN LISL OF iUSGIAN WCULSSTONS, LIURANY OF CunareSS, AugvuS? 1952. Wuubssol? TD. 
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USSR /Geophysics - Irrigation Jun 52 
Specialists 


"Chronicles: Conference on the Problem Con- 
eerning Methods for Irrigation of Agricul- 
tural Cultivation,” A.I. Shklyarevskly 


"Gidrotekh 1 Melio" No 6, pp 75-80 


During 12 - 14 Mar 52, in Moscow, the Hydro- 
technics and Amelioration Sec of the All-Union 
Acad of Agri Sci imeni Lenin held a plenun, 
with participation of agricultural and hydro- 
logical administrators, directors, and main 
agronomists of MTS (machine-tractor stations), 


(1) 2e7Th6 


besides presidents of kolkhozs in irrigated 
@istricts of Kuybyshev. and Saravov Oblasts. 
Discussed were problems of utilizing irri- 
gated lands under conditions met beyond the 
Volga and in other new regions being irrigated. 
Reports were heard from 22 lecturers: L.A. 
Minkevich, substitute for Minister of Agri 
USSR; Prof V.A. Shaumyan, substitute for the 
@irector of scientific part of All-Union Sci 
Res Inst of Hydrotechnics and Amelioration; 
I.P. Kurylev, head, Kuybyshev Oblast Water 
Econ; I.A. Isakov, Chief Agronomist, Georgiyev 
MS; Dorokhin, Pres, “Krasnaya Znamya" Kolkhoz; 
Kharitonov, Chief Agronomist, Saratov Oblast 
Land Admin; Prokhorov, Chief Agronomist, Saratov 
Oblast MPS; Pekhomov, pres "Komsomolets" 

(2) 227TH 


Kolkhoz; Yershov, Pres, Kuybyshev Oblast Exec 
Committee; Ye.G. Petrov, Cand Agr Sci, All-Union 
Sei Res Inst of Hydrotechnics and Amelioration; 
Yegorshilov, Engr; N.P. Samsonov, Sr Sci Assoc, 
All-Union Sci Res Inst of Hydrotechics, and 
Amelioration; Nesterov, Pres, "Zarya" Kolkhoz; 
V.G. Kornev; Ostovskiy, Sr Sei Assoc of 
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MINKEVICH, I. 


MINKEVICH, I. 
Agriculture 
Cutstanding achievements of scientists and 


innovators in egriculture, Kolkh. oroiz. 
12 No. 5, 1952. 


Monthly List of Russian Accessions, Library of Convress, Noven'er 1952. UNCLASSIFIED. 
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 MINKEVICH, I. 4. 
“'yssr (600) 
Field Crops 


Science and the harvest. Nauka 1 shigen' 19 no, ll 1952. 


Monthly Lint of Eussian Accessions, Library of Congress, March 1953. Unclassified. 
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1, MINKEVICH, I. 
2, USSR (600) 


4, Agriculture 


.sel'khoz, 
7, Agricultural propaganda must serve 6ollective farm production. Sots.se 
‘ 23 no. 12, 1952. 


Unclassified. 
9. Monthly List of Russian Accessions, Library of Congress, March 1953, Une 
. Monthly List of oe 
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t Stulin- 
MINKEVICH, I.4., doktor gel 'skokhosyaystvennykh nauk, professor, laurea 
t ote, 
teed mies! 
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Jl '53. (Oilseed plants ) 
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